associated with a high degree of job insecurity 3) .
Although a growing number of studies have suggested that non-standard work is associated with deleterious impacts on workers' health [5] [6] [7] , causal inference has remained challenging because of the obvious selection of different types of workers into different types of jobs. Thus, for example, people engaged in non-standard forms of work are likely to have a lower level of educational attainment compared to "standard" workers. They are also less likely to be married, and more likely to have health problems prior to entering the work-force. Since many of these selection factors also influence health status, a comparison of the health outcomes of non-standard versus standard workers is likely to be biased unless confounding factors are carefully controlled.
In an attempt to overcome this causal inference problem, we recently investigated the potential impact of nonstandard employment on workers' health by performing a propensity-score matched analysis, using prospective data from the 4th wave of the Korean Labor and Income Panel (KLIP) Study, 2001 8) . The dataset included 1,991 male and 1,378 female Korean workers, with information on employment type and self-rated health status (i.e. the single-item question: "How would you rate your overall health?", where we dichotomized the responses to "poor" vs. "good", "very good", or "excellent").
Non-standard employment is this study was defined as workers engaged in part-time work, daily or temporary work, as well as fixed-term contract ("contingent") work. Together, we labeled these arrangements as "precarious" work.
The essence of the propensity-score approach is to match individuals on their "propensity" to become exposed (i.e. to become a precarious worker). Formally, the propensity score (PS) is defined as:
which is the conditional probability of becoming exposed (E=1), given all of the workers' observed covariates (Zi), which are used to balance potential confounding variables across the comparison groups (precarious vs. non-precarious workers), and hence reduce bias: Logistic models were used to calculate the PS for each worker, using information on age, educational attainment, household income, marital status, occupation, type of industry, as well as prior health status and prior occupational status.
Once propensity scores (ranging from 0.0 to 1.0) were calculated for each worker, each precarious worker was then matched with up to three non-precarious workers through an algorithm in which matches were made within a propensity score range ("caliper width") of 0.1. The goal of matching is to compare the health outcomes of workers who resemble each other in their propensity to become a precarious worker, i.e. even if someone is a non-precarious worker, at least they had the background characteristics where they could have been a precarious worker. Figure 1 illustrates the odds ratios of poor self-rated health status among precarious workers (compared to nonprecarious workers) with and without the propensity score matching procedure. The unmatched analyses indicate that precarious workers have double the odds of reporting poor health compared to non-precarious workers. However, after the matching procedure, the odds ratios are reduced closer to 1.5 (although still statistically significantly elevated). In summary, precarious employment is associated with increased risk of poor health even after taking account of confounding variables and the selection of workers with different background characteristics into precarious employment.
The Future of "Decent Work"
What are the policy implications of studies that suggest a link between precarious employment and poor health outcomes? As globalization increases the pressure to adopt non-standard forms of employment, countries should consider introducing legislation modeled after the European Union (EU) Directive on Part-Time Work. The EU Directive, adopted in 1997, has sought to eliminate discrimination against part-time workers through a mixture of legislation and collective agreements that address pay equity, pension benefits, training and promotion opportunities, as well as bargaining rights 9) . Before propensity score-matching (left hand pair) and after propensity score matching (right hand pair) -see text for further explanation.
